In blood smears of healthy and leukotic dairy cows, the numbers and ratio of individual types of lymphocyte nucleoli were determined using the nucleolar test according to S m etan a (1986) . The following types of nucleoli were studied: compact (active), ring-shaped (resting), and micronucleoli (terminal).
Using Student s t-test, no significant difference was found in the actual numbers of compact nucleoli between the group of leukotic and healthy dairy cows. The retardation of compact nucleoli in lymphocytes of leukotic animals is discussed with regard to their per!iistence and viability in circulation as compared with findings in healthy animals.
EBL, B-lymphocytes, nucleoproteins, nucleoli.
Enzootic bovine leukemia (EBL) and its contagious character are well-known from epizootiological studies published at the beginning of this century. Under conditions of natural infection, the onset of the disease is asymptomatic with subsequent occurrence of a chronic and persisting accumulative lymphocytosis; the dairy cow is infected for lifetime, including the subsequent formation of lymphomas (B end i xe n 1965).
The disease is caused by a retrovirus, viz. bovine leukemia virus (BLV) (M i l l e r et al. 1969; K a wa k ami et al. 1970) . However, the leukocytogenesis caused by the BLV has not been fully explained as yet (K e t t man n et al. Recently, however, it was found that the human T-cell leukemia virus, Type I (HLTV-I) causing the T-cell leukemia lymphoma in adults (P 0 P 0 vic et al. 1982) and the virus (HLTV-II) causing a benign T-cell form of hairy cell leukemia (C hen et al. 1983) show, as well as BLV, many cOlIDDon structural and biological properties which differentiate them from other members of retrovira1 family (C r a i g et al. 1986 ).
Under conditions of natural and/or experimental infection with the BLV in cattle and sheep only B-1ymphocytes are involved (P a u 1 et al. 1977 ; Ken yon et al. 1977) . These lymphocytes, including lymphocytes present in blood circulation, are competent to support replication of the BLV and to synthesize specific antibodies. Thus it is possible to raise a question ~hether we can detect changes in functional activities of exposed lymphocytes of peripheral circulation in their dynamic nuclear organelles, In this study we compared the structural organization and distribution Of nucleoprotein structures of nucleoli in blood lymphocytes of 1eukotic and healthy dairy cows and classified the observed nucleoli according to S met a n a s system (1986).
Materials and Methods

Dairy cows
In this study dairy cows of Danish Red and Black-Pied Lowland breeds aged 3 to 10 years were observed. They originated from three localities -isolates for 1eukotic cows in which leukosis was repeatedly diagnosed both serologically and hemato1ogically. Control animals were serologically and hemato1ogically negative when tested for response to BLV. Nosocomial infections caused by IBR or parainfluenza III viruses and mastitis were not diagnosed.
Hematological examination
Blood for the determination of leukocytes was sampled from v. jugu1aris using a HEMOS blood sampling set with an adjusted amount of sodium salt EDTA; the final concentration of anticoagulants in blood samples was 0.5 %.
To determine the total number of leukocytes, the Biirger s flask method was used and the leukocytes in TUrk' s solution were counted in 100 large squares of Biirker s chamber using a modification for a high degree of accuracy (P r a v d a, unpublished data).
Blood smears
Dry smears were made immediately after blood sampling and stained within 12 hours. The stock solution containing 0.5 g of toluidine blue in 100 m1 of 10% ethanol was diluted (1:12) with McIlvain s buffer which was always freshly prepared. Preparations were stained for 10 minutes at room temperature, thereafter the stain was poured off and the preparation was dried in vertical position. Preparations were examined under a NFPK microscope using an oil ilIDDersion lens.
Nucleoli counted in lymphocytes were classified as follows (S met an a 1986):
1. compact -with a relatively uniform distribution of ribonucleoprotein components; they were assumed active in terms of transcription and maturing of ribosomal RNA. 2. ring-shaped -ribonucleoprotein structures were present in the form of a ring only in the peripheral part. This ring encircled a filamentous center containing DNA and proteins. These nucleoli showed a decreased activity in transcription of ribosomal RNA, however, it was reversible. They were classified as potentially active nucleoli. 3. micronuc1eo1i -final irreversible developmental stage of the nucleolus, inactive.
The differential count of leukocytes was carried out using blood smears stained in a standard manner and the 1eukogram was obtained from 200 cells counted; the actual number of lymphocytes was then extrapolated.
Results
The morphological characteristics of lymphocyte nucleoli (as detected in blood smears and visualized after staining with toluidine blue according to Smetana) are presented in Table 1 together with proportions of nucleolar types found in individual dairy COWS. In this table a group of 19 leukotic cows is presented with up to 25 000 lymphocytes per 1 mm 3 of blood. In group 2 animals with 26 000 to 64 000 lymphocytes per 1 mm 3 of blood are included. The group had 11 cows. In group 3, 13 healthy cows are included.
In Table 2 a group of 13 healthy cows is presented with lymphocyte counts ranging from 2 000 to 5 000 per 1 mm 3 of blood.
These three gro'Ups were statistically analyzed and compared with regard to the actual number of the individual nucleoli types: a. The t-test revealed no significant difference (P > 0.05) between leukotic and healthy dairy cows in numbers of compact and ring-shaped nucleoli.
b. a significant difference (P < 0.05) in the actual numbers of compact nucleoli was found between Group 1 of Ie uk otic cows and that of healthy animals.
c. a significant difference (P < 0.01) in the actual numbers of compact nucleoli was found between Group 2 of leukotic dairy cows and that of healthy animals. ---------------------------------------------------------------------------------------------------------------- Based on this analysis, it is possible to characterize the dynamics of changes in the functional activity of lymphocyte nucleoli (compact nucleoli ~ ring-shaped nucleoli) ; this can be documented using calculations of frequency rations of the individual types of nucleoli.
In the group of healthy cows and in Group 1 of leukotic animals, the frequency ratio of their micronucleoli and ' ring-shaped nucleoli is nearly identical.
In Group 2 of leukotic dairy cows with a high number of lymphocytes, the frequency ratio of their compact and ring-shaped nucleoli is nearly by 30% lower than in the group of healthy animals.
This difference indicates that the dynamics of change of compact nucleoli into ring-shaped ones is significantly inhibited in lymphocytes of leukotic dairy cows.
Discussion
In the vascular bed, cattle lymphocytes are predominantly in the G phase excluding the time interval given by the primary ~r secondary immune response, so that the synthesis of RNA and proteins is exceedingly slow in these cells. In healthy dairy cows, about 0.5% of lymphocytes are in the synthetic (S) phase. In leukotic animals the number of lymphocytes in the S-phase increases proportionally to the number of persisting lymphocytes (C ern y et al.
in press). This would explain the existence of two groups of leukotic animals, i. e. with lower and higher numbers of lymphocytes. There was no marked statistical difference in actual numbers of compact nucleoli between these two groups.
As far as clinical and epizootiological examinations were concerned, the cows "under study were not under the antigenic effect of vaccines and/or nosocomial infections from the group of herpetic bovine viruses, parainfluenza HI virus or trypanosomes, the antigens of which stimulate blood lymphocytes to an extraordinary degree. This means that under the given conditions the observed frequencies of individual types of nucleoli can be associated with the pathogenesis caused by the BLV.
The fact that the antigenic stimulation shows a considerable effect on the activity of lymphocytes has been demonstrated also from experiments with mice: an i. p. application of sheep lymphocytes resulted in a significant increase of numbers of compact nucleoli in blood lymphocytes during the primary immune response (K 0 rca k 0 v a et al. 1969).
Our examination was carried out only once; because of technical reasons, it could not be repeated after a certain time interval to reveal either fluctuation or stability of the findings regarding nucleolar types. Preliminary experiments to demonstrate the BLV in short-term cultures of . leukotic cattle lymphocytes showed that, even under nearly identical conditions, it was not possible to obtain the BLV from two subsequent blood samples of one leukotic dairy cow: in one experiment with radioactive uridine labelling the yield was zero (Z a v a d a et al. 1979) . This indicates also the complexity of the in vivo situation regarding the regulatory mechanisms affecting the target cells, i. e. B -lymphocytes which are the producers of BLV.
In cattle, it is not known how the aforementioned forms of nucleoli correspond with the intensity of transcription of ribosomal RNA (8 met a n a and Bus c h 1974).
Regarding the inhibition of transformation of active nucleoli into resting ones it is possible to say that, in the group of dairy cows with a high number of lymphocytes, these lymphocytes with active nucleoli may form a group of cells with a longer life cycle than in the group of healthy animals (Dameshek 1967; Theml et al. 1973) . As far as the nucleolar activity and the associated transcription of ribosomal RNA are concerned, it should be mentioned that nucleolar organizers were recently found on chromosomes 2, 3, 4, 11 and 28 (M a y r et al. 1981 ). However, it is not known which of these nucleolar organizers, localized on corresponding chromosomes, control the formation of a nucleolus in a given cell.
Nukleolarnf aktivita krevnich lymfocytd u zdravjch a leukozruch dojnic Nukleo18rnfm testem dIe 8metany byl v lymfocytech z krevnich naterd zdravjch a leukoznich dojnic stanoven pocet a pomer jednotlivjch typd jaderek: kompaktnich (aktivruch), prstencitych (klidovYch), mikronukleold (termin81ruch). Pomoci t-testu byl prokazan vjznamny rozdfi mezi absolutrumi cetnostmi kompaktniph jaderek u souboru leukozruch dojnic oproti souboru dojnic zdravjch. Je diskutovana retardace kompaktruch jaderek v lymfocytech leukoznich dojnic vzhledem k prolongaci jejich prodlevy a zivotnosti v krevnim obehu oproti lymfocytdm zdravjch zvirat. 
